Summary Histology features, the nuclear DNA content and prognosis of 42 female breast carcinomas found in a physical examination based screening, 54 breast cancers found incidentally by medical personnel, and 274 breast cancers first suspected by the patient were compared. There was no significant difference in the distribution by primary tumour size (P = 0.08) or histological type (P = 0.87) of breast cancer between the screen-detected and 139 self-suspected cancers of women with similar mean age and living at the same time in the same city, but the screen-detected carcinomas were better differentiated (P = 0.0002), and had less mitoses (P =0.008), less tumour necrosis (P = 0.004) and DNA aneuploidy (P = 0.01), smaller S-phase fractions (P = 0.009), less axillary metastases (P = 0.04), and had better outcome (P = 0.005) than self-suspected carcinomas. These parameters did not differ significantly between the screen-detected and incidentally found cancers, but incidental cancers had more often axillary metastases (P = 0.02). The results indicate that screen-detected breast carcinomas have favourable biological features suggesting low degree of malignant potential.
Breast carcinoma is usually first detected by the woman herself, who notices a lump in her breast. A few carcinomas are found incidentally by medical personnel, and an increasing number is found in screening programs. Carcinomas found in mammographic screening have been reported to be of lower stage than cancers found in the control group (Tabar et al., 1985; Andersson et al., 1988) , and some trials have indicated that mammographic screening reduces mortality in breast cancer (Shapiro et al., 1983; Verbeek et al., 1984; Tabar et al., 1985) , whereas others have been less conclusive (Andersson et al., 1988 ; UK Trial of Early Detection of Breast Cancer Group, 1988; Roberts et al., 1990) .
Breast cancer found in screening or incidentally during physical examination may form a special group of cancers with a slow progression rate. There are currently little data available to characterise screen-detected and incidentally found breast carcinomas, which would be of value in treatment planning. We have compared clinical presentation, histology, DNA ploidy and prognosis of breast carcinomas first suspected by the patient to those found incidentally by the medical personnel, and to those found in a palpation based mass screening.
Materials and methods

Patients
According to data from the Finnish Cancer Registry of Finland 404 cases of breast cancer were diagnosed in Turku in 1980 to 1984. After histological review, nine cases were either benign tumours or some other type of cancer than breast carcinoma. In two cases no biopsy had been taken and in one case it was taken at autopsy, and in 22 cases either an adequate histological sample or clinical data was lacking leaving 370 patients for analysis, which is 94.1% of all histologically diagnosed cases (n = 393) of breast carcinoma in the area. The median follow-up time was 6 years (range, from 4 to 9 years). During .1980-84, 27 ,618 women were screened for cervical cancer in Turku, South-Western Finland. Screening was repeated with 5 years' intervals. In conjunction with this screening palpation of the breasts was performed by an experienced nurse, and subsequently suspicious or large breasts, and those otherwise difficult to examine were examined by mammography (n = 5,481, 20%).
According to data from hospital records, which were reviewed, 42 (11%) of the 370 cases of breast cancer were found in the palpation-based screening (referred to as 'screen-detected cancers'). All were found during the first round of screening. In addition, 54 cancers (15%) had been found incidentally during physical examination by physicians (n = 49) or nurses (n = 5, referred to as 'incidentally found cancers'). The rest of the tumours (n = 274, 74%) were first noticed or suspected by the patient (tumour in the breast, 87%; pain or abnormal sensations in the breast, 9%; discharge, 4%; dimpling of the skin, 4%; erythema or other skin disorder, 3%; symptom or sign not known, 5%, referred to as 'self-suspected cancers').
Clinical staging was done according to the postsurgical UICC TNM classification (1987 (Hedley et al., 1983) . DNA histograms were classified without knowledge on the clinicopathological or survival data. Histograms with a symmetrical or asymmetrical GO/GI peak (with a 'shoulder') were classified as diploid. If 2 GO/GI peaks were present, the histogram was classified as aneuploid, and if more than two, as multiploid. A histogram with a GO/GI peak at 4N and a G2/M peak at 8N was classified as tetraploid. The S-phase fraction (SPF) was calcualted according to the rectilinear method (Baisch et al., 1975; Camplejohn et al., 1989 Tumour size related parameters of the screen-detected cancers are compared to 139 self-suspected cancers of women within the same age range at the time of the diagnosis (34-65 years, mean age 52.9 ± 7.9, P = 0.90, median, 53 years) and to incidentally found cancers in Table I . Patients with screen-detected cancer tended to have a smaller primary tumour than women who self suspected cancer (P = 0.08), and had significantly less axillary nodal metastases than either women with self-suspected cancer (P = 0.04) or women with incidentally found cancer (P = 0.02), but there was no difference in the frequency of distant metastases at the time of the diagnosis.
When histological features of the screen-detected cancers were compared with those of the self-suspected ones (Table   II) , there was no difference in the distribution by histological type, amount of stromal fibrosis, type of tumour margin circumscription or extent of intraductal growth of cancer, but the screen-detected carcinomas were more often welldifferentiated (P = 0.0002), had less nuclear pleomorphism (P = 0.0006), less tumour necrosis (P = 0.004), smaller mitotic counts (P = 0.008), more stromal elastin (P = 0.02), and had more extensive tubule formation (P = 0.02) than the self-suspected ones. However, no difference in these histological parameters could be found between the screendetected and incidentally found carcinomas.
About half (47%) of the screen-detected carcinomas were DNA diploid, whereas 74% of the self-suspected cancers were DNA aneuploid (P = 0.01, Table III ). Furthermore, the mean SPF of the screen-detected carcinomas was 6.4% as compared with 10.0% in the self-suspected group (P = 0.009). These parameters did not differ between the screen-detected and incidentally found carcinomas.
When the incidentally found carcinomas were compared with all self-suspected cancers diagnosed during the same time interval (n = 274), they had higher histological grade of differentiation (P = 0.004), smaller mitotic counts (P = 0.01), less nuclear pleomorphism (P = 0.02), smaller SPFs (P = 0.001), and more stromal elastin (P = 0.01) and fibrosis 
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The 5-year survival rates corrected for intercurrent deaths of women with screen-detected cancer, incidentally found cancer, self-suspected cancer (n = 274), and with selfsuspected cancer and aged 34 to 65 years at the time of the diagnosis were 90%, 79%, 73% and 70%, respectively. The survival rate corrected for intercurrent deaths of women with screen-detected carcinoma was superior if compared to the 139 women with self-suspected cancer age 34 to 65 years at the time of the diagnosis (P = 0.005), or with all women with self-suspected cancer (n = 274, P = 0.009), and tended to be better if compared to that of women with incidentally found cancer (P = 0.09). The outcome of women with incidentally found cancer was not significantly different from that of women with self-suspected cancer (n = 274, P = 0.58).
Discussion
The results indicate that breast carcinomas found in screening differ in many respects from those found outside screening in women within the same age range. Screen-detected cancers had less often axillary metastases and better final outcome, and they also had several features suggesting low malignant potential, such as a small proliferation rate (small SPF and low mitotic counts), low histological and nuclear grade, and absence of tumour necrosis.
Cancers may become less differentiated with increasing age of cancer as a result from malignant progression. Therefore, if small carcinomas found in screening are compared with controls that are larger in size, the latter may be found to be associated with more aggressive histological and cytometric features, although no difference would have existed if tumours of similar biological age had been compared. In the present series the screen-detected group had more small ( < 2 cm) cancers than the control group (60% vs 44%), but the difference was not significant (P = 0.08). If the data are adjusted to the primary tumour size ( 2 cm vs > 2 cm), and the interactions between screen-detected and self-suspected cancers, and the various histological parameters shown in Table II are analysed with a loglinear model (Fienberg, 1977) , screen-detected cancers are still better differentiated (P = 0.001), have less nuclear pleomorphism (P = 0.006), less tumour necrosis (P = 0.008), lower mitotic counts (P = 0.004), more stromal elastin (P = 0.009), and more tubule formation (P = 0.04) than the control cancers of the women with a similar mean age. Similarly, if the size of the SPF is compared between the two groups adjusting to the primary tumour size by a two-way analysis of variance, a significant (P = 0.02) difference still exists.
The basic screening method was physical examination, and only 20% of the women were subsequently investigated by mammography. Results well in accordance with the present ones have been reported from a mammography based series (Kallioniemi et al., 1988) , where 37 breast carcinomas found in mammography screening in 1984-87 were compared with 60 breast cancers detected clinically in two university hospitals in 1975-82 . In this study DNA aneuploidy was observed in 46% of screen-detected and in 68% of clinically detected cancers, and the median SPF was significantly lower (3.5%) in screen-detected cancer than in the clinical controls (9.6%), which were, however, larger in size than the screendetected cancers. Using static cytofluorometry Hatschek et al. (1989) found significantly less DNA aneuploidy in carcinomas detected at the second or the third mammography screening round than in controls, but found the mean SPFs to be similar in both groups.
Judging from autopsy studies, in situ breast carcinoma occurs frequently in the general population in young and middle-aged women. Nielsen et al. (1987) found either ductal carcinoma in situ (DCIS), lobular carcinoma in situ (LCIS) or both DCIS and LCIS in 18% of 110 consecutive medicolegal autopsies in 20 to 54-years-old Danish women, and 2% of the women had invasive breast cancer. Moreover, only 45% of these lesions could be identified in specimen mammography. Hence, undiagnosed premalignant and malignant lesions of the breast with low malignant potential may be more common than previously thought, and screening may detect cancers that otherwise would not be diagnosed during the life-time of the woman, thus diminishing the life-saving effect of screening.
Incidentally found breast cancers are expected to resemble cancers found in palpation based screening, and, indeed, there was no significant difference present in any of the histological parameters investigated, the primary tumour size, size of the SPF, or DNA ploidy between the screen-detected and incidentally found cancers. However, the latter had more often axillary nodal metastases (P = 0.02) and tended to have inferior outcome (P = 0.09). The greater metastasis rate of incidentally found cancers remains to be explained, but the patients with incidentally found carcinoma were significantly older, and it has been suggested that the prevalence of metastatic disease increases or host resistance decreases with increasing age (Adami et al., 1986) .
Women with screen-detected breast cancer had more favourable survival than those with self-suspected cancer. The lower malignant potential of screen-detected cancers (length bias) is likely to explain this at least partially, but other factors also count. Even if screening had no effect on the clinical course of breast cancer, the time between the diagnosis and death is automatically lengthened in screendetected cases, because the diagnosis is made at an earlier stage of the course of the disease (lead-time bias). Furthermore, who attend screening may be health-conscious, whereas the self-suspected group is likely to contain women who delay their presentation for months or years, and may not take optimal care of their health after the diagnosis has been made (selection bias).
In conclusion, breast carcinomas found in palpation based screening were associated with more favourable prognosis than self-suspected carcinomas, but this is unlikely to be explained by their earlier detection alone. Considerable differences were present in several parameters associated with the degree the malignant potential of cancer, such as grade of differentiation, proliferation rate and metastasis rate. Incidentally found breast cancers were histologically similar to the screen-detected ones, and usually had also a slow proliferation rate, but the metastasis rate was higher. The more favourable biological features of screen-detected breast cancer as compared with self-detected cancer may explain why only a modest reduction in breast cancer mortality has been achieved by screening in a few recent randomised trials.
